
January 18, 2013 
Project No.: 0171815 

Mr. Steven C. Riva 
Chief, Permitting Section 
Air Programs Branch 
USEP A, Region 2 
290 Broadway 
New York, NY 10007-1866 

Re: Response to comments from US EPA Region 2 
PSD Non-applicability Support Document 
Proposed Use of Alternative Fuels at EU-501 
ESSROC San Juan Puerto Rico 

Dear Mr. Riva: 

Environmental 
Resources 
Management 

PO Box 192291 
SanJuan,PR 00919-2991 
787-622-0808 
787-622-1262 (fax) 

www.erm.com 

ERM 

This is in response to your letter dated December 11, 2012, regarding your prevention of 
significant deterioration (PSD) determination for the use of biomass as an alternative fuel 
at Essroc' s cement kiln. The EPA determined the need of additional information in order 
to continue the evaluation of Essroc' s Prevention of Significant Deterioration (PSD) non­
applicability request. The information herein will provide the EPA with the additional 
information needed to conclude that the use of biomass as an alternative fuel at the Essroc 
facility will not trigger PSD program. 

On behalf of Essroc, the following document was submitted by ERM to the EPA: PSD Non 
ApplicabilihJ Application: Use of Alternative Fuels in Cement Mflnufacturing, October 2012. 
This document discussed the addition of alternative fuels to be co-processed or to 
substitute the use of coal in Essroc' s kiln for the production of clinker. As stated in the 
document, the practice of using alternative fuels in cement kilns is well documented and 
promoted by the US EPA and the European Union. 

The Essroc facility operates a dry-pre-heater/pre-calciner rotary kiln with a production 
capacity of 682,500 tons per year clinker using coal and used oil as a fuel'. The non PSD 
emission analysis established a baseline for the actual emissions (BAE) using the 572,048 
tons/year of average production of the clinker for the 2-year period of 2005-2006 and 

1 The clinker production will be maintained at 682,550 ton/ year using coal and used oil as a fuel as stated in the current 
permit. 
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estimated the projected actual emissions (P AE) at the maximum production capacity. 
Please note that we are updating our representative 2-year period to reflect 2004-2005 with 
an average clinker production rate of 579,763 tons per year. According to the EPA 
evaluation, the emission increase will trigger the applicability of the PSD program if the 
P AE is established at maximum production capacity. After reviewing the information 
provided to the EPA regarding the P AE, Essroc will establish the P AE at the same 
production capacity of clinker as the BAE at 579,763 tons/year. The production of clinker 
using biomass as an alternative fuel will be limited to 579,763 tons/year. 

The estimates of BAE were based on the emission factors used by Essroc to determine the 
emissions limits for the kiln, and are the basis of the calculations included in the 
construction and Title V operating permit. The emission limits and the BAE are included 
in Table 1. 

Table 1 ESSROC's c1.11Tent baseline emissions permitted average- Years: 2004 & 
2005 

Normalized Clinker Baseline Actual 
Pollutant Emission Limit Production Etnissions 

(lb/ton clinker) (tons/year) (ton/year) 

Nitrogen Oxides (NOx) 4.2 579,763 1,217.51 

Sulfur Dioxide (S02) NA ** 323.92 

Carbon Monoxide (CO) 3.7 579,763 1,072.56 

Total Particulate Matter 0.34 579,763 104 
(PM) 

Particulate Matter Less Than 0.34 579,763 104 
10 Microns (PM,o) 

Lead (Pb) 7.58*10-5 579,763 0.02 

Volatile Organic 0.12 579,763 34.79 
Compounds (VOC) 

**75% absorption of sulfur into clinker (AP-42, Supplement 5, page 11.6-6) 
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With regard to the P AE, the emission factors used were developed by a similar source and 
were used by other cement operating facilities for their PSD application2 for the State of 
Florida Department of Environmental Protection. The emission factors were developed by 
the Cemex Miami Cement Plant based on results of a complete and reported study while 
burning woody biomass. This study performed in 2010 resulted in a net decrease in SOx 
and NOx and increases in CO and VOC. The emission factors developed by the CEMEX 
stack tests and CEM data are included in Table 2. The percentage changes in emission 
rates are applied to the ESSROC baseline emission factors to estimate P AE. 

Table 2 Cellulosic biomass emission factors based on testing conducted at Cemex, 
Miami Cement Plant 

' ' 
Pollufan~!~b.l'cton Cli>tl<!er~ 

S02* NOx* CO* VOC* PM 

Cemex Baseline Emission Factor (EF) 0.041 2.704 542.139 0.06 -

Cemex Alternative Fuel Emission Factor 
(EF) 0.031 2.059 562.359 0.071 -

Observed Change in Emissions (%) -24.39% -23.85% 3.73% 18.33% -

*Based on test data generated by Cemex Miami Plant from September to November 2010. 

2 AC Permit Application Installation of Equipment Necessary for the Preparation and Injection of Alternative 
Fuel Materials, Cemex Construction Materials Florida, LLC; Facility ID: 250014, December 2011 

AC Permit Application: Modification of Calciner Duct work and Installation of Equipment Necessary for 
Preparation and Injection of Alternative Fuel, Swannee American Cement; Facility Id: 1210465 
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The emissions factors predicted for Essroc by using biomass are included in Table 3. 

Table3 Cellulosic biomass emission factors prediction for Essroc (woody 
biomass and AP42) 

l&imission Eactor 
([bj!C1hJf<enj 

S02' NOx co voc PM** 

Essroc San Juan Baseline EF 4.20 3.70 0.12 0.34 

Essroc San Juan Predicted Alt. Fuel 
EF 3.20 3.84 0.14 0.34 

*B10mass usually has lower sulfur content than coal so co-hrmg results m a reduction of 
SOx emissions because of a displacement of sulfur in the fuel blend3 The emission factor 
developed by Cernex Miami Plant for biomass demonstrated that the S02 emissions were 
below the emission factor using coal. As a conservative approach for biomass, the S02 
emissions will be maintained at the same level as estimated using coal. 

** Biomass releases approximately the same amount of particulate matter as coal. 
Therefore, as a conservative approach, we are using the same emission factor as coal to 
determine the emissions of PM. 

The percent in change of emissions when firing biomass was used to determine the 
emission factors for PAE with a capacity production of 579,763 tons/year of clinf<er. The 
following table demonstrates that the emissions by using biomass will not trigger PSD 
applicability: 

3 National Renewable Energy Laboratory, A Summary of NOx Emissions Reduction from Biomass 
Co-firing (http://www. treepower.org/ cofiring/ main.htrnl) 
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Table4 Summary of comparison of existing and projected future emissions 

Biomass 323.92 
502* I 579,763 •• I 

Coal 323.92 

Biomass 3.18 921.8 
NOx I 579,763 I 

Coal 4.2 1217.5 

Biomass 3.84 1112.56 
co I 579,763 I 

Coal 3.70 1072.56 

Biomass 0.142 41.16 
voc I 579,763 I 

Coal 0.120 34.79 

Biomass 0.34 98.56 
PM I 579,763 I 

I Coal 0.34 98.56 

I 

0.00 I 40.00 

-295.68 I 40.00 

40.00 I 100.00 

6.38 I 40.00 

0.00 I 25.00 

I 
* As a conservative approachf the S02 entissions will be maintained at the same level as the level estimated using coal. 

**75% absorption of sulfur into clinker (AP-42, Supplement 5, page 11.6-6) 
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Essroc will be conducting emissions tests to determine the emission factors for the use of 
the different types of biomass requested. The emissions tests will provide the necessary 
information to complement our determination that the estimated emissions from the use 
of biomass will not trigger the applicability of the PSD program. 

If you have any questions, concerning the revised document, which supports the non­
applicability of the PSD program or any other related issue, please call us at 787-622-0808. 

Cordially, 

//""') 

I 
A.;;g~Ib. Berrios Silvestre, P.E. 
Engineer Consultant 

Enclosure 
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Attachment I 

OPERATING PARAMETERS 

0171815ltr 002-Essroc steven riva Jetter to response EPA Biomass_Final.doc 



ESSROC OPERATING PARAMETERS YEARS 
2002 to 2011 

Year 2002 

Coal 80,688 ton/year 
Clinker Production 520,147 ton/year 

Year 2003 

Coal 77,588 ton/year 
Used Oil 1,194,541 gal/year 

Clinker Production 574,065 ton/year 

Year 2004 

Coal 79,304 ton/year 

Used Oil 736,255 gal/year 
Clinker Production 578,092 ton/year 

Year 2005 

Coal 80,381 ton/year 
Used Oil 1,599,327 gal/year 

Clinker Production 581,434 ton/year 

Year 2006 

Coal 81,963 ton/year 
Used Oil 10,933 gal/year 

Clinker Production 562,663 ton/year 

Year 2007 

Coal 59,956 ton/year 

Used Oil 3,734 gal/year 
Clinker Production 409,325 ton/year 

Year 2008 

Coal 56,967 ton/year 
Used Oil 33 gal/year 

Clinker Production 362,846 ton/year 

Year 2009 

Coal 46,218 ton/year 
Used Oil 39 gal/year 

Clinker Production 311,546 ton/year 
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Year 2010 

Coal 40,208 ton/year 
Used Oil 39 gal/year 

Clinker Production 255,288 ton/year 

Year 2011 

Coal 40,208 ton/year 
Used Oil 39 gal/year 

Clinker Production 255,288 ton/year 
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ESSROC's Actual Emissions Years: 2002 to 2011 

2002 520,147 93.22 93.22 306.82 1,092.31 31.21 962.27 0.02 

2003 574,065 102.88 102.88 297.29 1,205.54 34.44 1,062.02 0.02 

2004 . 578,092 103.61 103.61 299.74 1213.99 34.69 1069.47 0.02 

2005 581,434 104.22 104.22 348.09 1,221.01 34.89 1,075.65 0.02 

2006 562,663 100.85 100.85 340.35 1,181.59 33.76 1,040.93 0.02 

2007 409.325 73.37 73.37 248.89 859.58 24.56 757.25 0.02 

2008 362,846 65.04 65.04 236.48 761.98 21.77 671.27 0.01 

2009 311,546 55.84 55.84 191.80 654.25 18.69 576.36 0.01 

2010 255.288 45.76 45.76 166.86 536.10 15.32 472.28 0.01 

20111 255,2881 45.76 45.76 166.86 536.10 15.32 472.28 0.01 

I Average2005 & 2006: I 5797631 .. 1041 104l 323.921 1211.so I 34.791 1072.561 0.021 
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Attachment II 

EMISSION FACTOR INFORMATION FROM OTHER CEMENT 
PLANTS 
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EQUIPMENT FOR PREPARATION 
AND INJECTION OF ALTERNATIVE 
FUEl MATERIALS 

CEMEX Construction Materials Florida, LLC 
Miami, Miami-Dade County, Florida 

Hardcopy Submitted: December 21, 2011 

263-11-13 
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• ESTIMATED EMISSIOIIIS 

• 

• 

Estimated emissions are addressed in the following sections for each category of fuel material. Baseline 

emissions are calculated in detail for the baseline fuel, which is coal, using the hierarchy of data per 62~ 

210.370, F.A.C. The coal emission factors for NOx. S02 and THC (as VOC) are based on facility CEMs data. 

Emission factors for PM and co are based on yearly stack tests. The summary indicates that estimated 

emissions for any or all fuels should not exceed the values of PSD applicability thresholds, assuming the 

maximum suggested fuel substitutions are followed. 

Notwithstanding the calculation of estimated emissions, the following discussion is provided on current 

methods to control pollutant emissions applied at the CEMEX Miami Cement Plant. 

Each fuel type and the PSD analysis of each fuel are provided below. As noted above, the PSOAspecific 

analysis does not include mercury or lead. The analysis addresses NOIV 502, CO, VOC, PM/PM10 and 

greenhouse gases . 

64 
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• PSD ANALYSIS- COMPARISON TO SIMILAR PROJECTS 

• 

• 

Comprehensive data of European cement kilns show that firing of alternative fuels does not increase 

emissions of air pollutants. When reviewing the PSD analysis for other projects, a similar general trend 

of reduced emissions is seen. The following emissions summary data shows these general trends from 

cement plants in Europe burning alternative fuels in categories of 0, 0 to 10, 10 to 40, and above 40 

percent heat replacement. 13 

See the following figures: 
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FIGURE 14. PARTICULATE MAmR EMISSION VALUES FROM 180 SPOT DUST MEASUREMENTS IN THE CLEAN GAS 
OF ROTARY KILNS IN THE EUb2:7 AND EUb23+ COUNTRIES. 73 

73 Cement, Ume and Magnesium OKide ManufKtlPring Facilities, May 2010, http://elppcb.jrc.ec.europa.eu 
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• 

• 

• 

NO, emissions 2004 • Contim.1ous 
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FIGURE 15. NOM EMISSIONS (EXPRESSED AS 1\102) FROM CEMENT KILNS IN THE EU~27 AND EU<l3+ COUNTRIES 
fN 2.004 CATEGORIZED BY SUBSTITUTION RATE 73 
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• 

• 

• 

TOC emissions 2004 • Continuous 
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THE CLEAN GAS OF CEMENT KILNS IN THE EUw2.7 AND EUw23+ COUNTRIES. 
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• 

• 

• 
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• 

• 

• 

BASELINE CALCUlATIONS- TRADITIONAL FUELS 

Emissions from traditional fuels were used as a baseline. This baseline comparison used plant data 

spanning the years of 2005 to 2010 and were applied for comparison to alternative fuel categories. 

Traditional fuels for fueling the kiln, as allowed in the Title V permit, are bituminous coal, natural gas, 

residual fuel oil, petroleum coke, propane, No. 2 fuel oil, flyash, on~specification and off·specffic.ation 

used oil, paper currency and whole tires. As such, a few of these traditional fuels have fueled the kiln for 

normal operations since operation began, simplifying the baseline data calculations. The following table 

shows baseline emissions from coal under normal operations. 

TABLES. SUMMARY OF BASELINE EMISSIONS FOR COAL 

I CEMData 

• • Nitru~enOICides Vohltlle Otlani¢ com UIU!S 

Averue: 1102.36tol\fyr 0.94llb/MM8tu Averaae: 41.1Xhon 3.48E·021b/MMIIW 
2010. 70ll.43tof'l/vr 0.7831'o/MMBtu ,.,. 22.241011/yr 2.46f·021b/MM9tu 
2009: 819.30tof'l/Vr 0.7831b/MM81u """' 35.92 kJn/vr 3.43E.()21b/MMStu ... 781.10tonJYr O.S991b/MM8tu ""' 32.71 t.oll/vr 2.51£-02 lb/MMBtu 
2007: 1440.00tonJyr 0.9091b/MM8l!J 2007: 53.&0totl/yr 3.40E-02lb/MM6tu 

"""' 1401U0 ton/vt 1.245 lb/MMB.Iu 2006: 47.90ton/w 4.23E-D2Ib/MM8tu 
2005: 14S7.00ton/ r 1.328lb/MMB!u ,.., SUO to ' 4.8?E·02 lb/MMBtu 

TwoYearAver~ e: 12006.2005 1.2871b/MMBiu Two Year Alfflr~ge: 12005. 2005) 4.55f..021b/MMBtu 

Sulfur Dio~lde ... u.soto ' 9.61E-031 MMBtu 
2010: 8.41 t.on/yr 9.29£-031b/MMBtu 

2009: 13.9310n/YI 1.33£-021b/MMBtu 

""'' 9.87tonfvr 7.S7f.D31blMMBtu 
2007: 2<l.10ton/yr 1.27E-021b/MM8tu 
2006: 14.401011/yr l.2"1E-o:/: lb/MMBtu ,.., 2.30ton/vr 2.10£-031b/MMBtu 

TwoYe<trAver~ge: (2007,2006) 1.2"1E..o21b/MMStu 

I Stack Test Data I • • Particulate Matter' Cli!boft Mon01rille" 
Av~rl II!: 2l.03ton ' 1.81E-021b MMBtu Aven e: 697.l9to ' ""' 

_., 
2010: 1S.48ton/yr 1. 71E·021b/MM8tll ,. 115.59ton/yr 0.791b/MM8tu 
2009: 16.S4ton/vr l.S8E·021b/MMBtll """' 6S8.41ton/yr 0.631b/MM8tu 
2008: 20.02tonjyr 1.53E·021b/MM8tu """' 72S.84ton/yr O.S61b/MM8tu 
Z007: 12.S6ton/yr 1.42£.021b/MM8tu ""'' 659.!12 ton/yr 0.421b/MMBtu 

""' 22.52ton/yr 1.99E·Ollb/MMBtu ,.,. ns.n tonJyr 0.64lb/MM8tu 

'""'' l9.GHon 2.65£-0llb/MMBtu ""'' 698.8Stonlvr 0.641b MM&tu 
two YearAvtra~~:e: 2007 200& 1.71E-D21b/MMBtu Two Yeir Averaae: 

'""' 20051 
O.o.tlb/MMBtu 

a. Based on a ~ar rollln.tiM!rBKt of$ ctte5td.fw. 
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• TABLE 9. SUMMARY OF PRODUCTION AND FUEL USE BV YEAR 

I Operational Parametel'! I 
Year "'" ••• ""' Coal' 60,841 !On/yr ""' 13.B5ltonfyr 

Residual Oil' 1,056,803 gal/yr Resid..,al 011' 1.087,609 gal/yr 
Tires• 2814 ton/yr Tires' 53311m/yr 

Total He a~ Jn1111t l1110.3a2 MM8tu/ f Total Mealin ' 2.093,863MMBtul"r 
Prehellter Feed l,U0.342tontyr P<eheater Feecl 1,095,4491on/vr 

Clin~erProllualon 722.1101 ton/ r Clinker Production 106,767torv' r 

vur ,.. 
Ytif 2007 

Co~l' 94,045 ton/yr Coal' llS,304ton/vr 
Resldu;d Oil' 1.036,9l4gal/yr Residual ou' 1.149,9lOcallvr 

Tires' 44Ston/yr Tires' Oton/yr 
Total Heatlnooi 2 609 168 MM&tu/vr Total~lltlnmll 3,166 941 MMBwlvr 
PrelleaterFeed 1,3S6,331 tonjyr P•eheater Fee~ 1,631,612IOM/yr 

Clinker Prod1.1tthm 875.052 ton/vr Oinker Production 1,056,524 ton/vr 

Year 2006 Yeilr 2005 
Colli' 81,116ton{yr ""'' 79,024ton/Vf 

Residual 011' 1.043.480salfvr Rnlduii!l Oil" Mi.800cal{yr 
llre~· Otoro/yr Tires• Oton/yr • Total Heiltln u1 2.262 408MM6tu/vr Total Heat In 2,193.804 MM8tul~r 

Prehuterfeed l,6l2,640ton/yr Preheater Feed 1,621.447 ton/yr 
CUnkerProductlon 1 040 413 ton/ r CllnkerProductiOI'I 1,04&09Sior./vr 

a. coal 26mmbtu/ton, re$1dual oil 0.147 mmbtv/pl, IIR!5lti mmbtu/ton 
b. dlnkerf<Ktor of 1.55 mumed 

• 
71 
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• A.GJUCULTUIRAL BIOGENIC MATEIUALS 

Agricultural biogenic materials include organic materials from agricultural operations such as peanut 

hulls, rice hulls, corn husks, citrus peels, cotton gin byproducts, animal bedding, etc. These materials 

are typically of little value to farmers but have significant heat value and raw materials {e.g., silica, Iron). 

The materials can provide significant heat content and other parameters acceptable for l<iln firing. 

PSD Analvsis 

White burning agricultural organic fibrous byproducts are currently permitted· at the CEMEX Miami 

Cement Plant (0250014-044~AV), a PSD analysis was still carried out to provide reassurance that the PSO 

threshold would not be reached. The PSD analysis for agricultural byproducts is based on the results of a 

complete and reported study done at the Miami Cement Plant while burning woody biomass. This study, 

which was performed in 2010, saw a net decrease in NO~ and 502 and increases of CO and VOC. This 

study was a short term trial and had periods of startup/shutdown of the injection equipment that 

limited the amount of emissions data and the amount of time for the kiln operators to learn to use the e equipment. The PM emission factor that was used was 0.025 lb/mmbtu74
• The emission results from 

this study show that emissions were comparable to that of traditional fuels and none of the pollutants 

exceeded PSD threshold . 

• 74 USDA Forest SeJ'VICe, U.S.EPA (Regions 1 and 8), Montana Department of Natural Resources, Washington Department of 
Ecology, North East States for Coordinated Air use Management. ulnformation on A(r Pollution Conuol iec.hnology for Woody 
Biomass Boilers." March 2009. 

80 
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TABLE 17. CALCULATION OF PROJECTED AGRICULTURAL BIOGENIC MATERIALS EMISSION FACTOR 

• • 

Agricultural Biogenic. Materials; Emissions· Dieect Comparison J Based on Testlna Condutted ot the CEMEJ(. Mitlml Cement Pklnt fWottdvi!Jiomt~SSJ 

Ma~StadlEmlnkln'lltUwll SF 

so,• NO,' co• voc• '" Cemel: ~Nne Emiuk>n Fartor (EJ') • o.on lb/ton c 1704lb/ton c S4U39Ib/!OII C 0.0601b/ton C --
ame.o: Alt. F!leiEminlotl Fr;aor (Ef}"' O.D311b/ton C 2.0591b/!OR c 562.3591b/10il( 0.01llbfton C --
Ob~ Chrmge ill EmiJsion$ f"J ·24.10% ~23.85% ~.73% 18.55% --

MlamiCemellf Piont ~Nne EJ' l.U·21b/mmbtu L291b/l'ltmblu 0.61b,lmmbtu 4.6€-21bjmmbtu L7f·2: lb/mmbtu 
MlamiCemn~l Plont l'a!didl!dA/f. Fue!E~ 9.6£-31b/mmbtu MiSib/mmblu 0.71b/mmbtu S..41':·21b/mmb!u 2.5E-21b/mml:ltu•• 

•Btn(I(Jon Tes1 period from SoepUmbtr 2DJD to Novemb~r lOJD 
~·USOA ForM Servite. U.$.EPA (lieg!ons! rmd 8,1, MOnklM Depo-rtment ofNoWF111NtUIW'£f3, ~5hirlgton Deportment of f«tlagy, North E<nt 
SIMes forCOOflfl~llted Air u.e Mil"" ~- • lnfoemillon on Air Ptiltltllcn Com:rol Tedmok:l 1111" ~ Bi1111111SS Biolers." 11Jb<dl2000. 

TABLE 18. ESTIMATED EMISSIONS FROM AGRICULTURAL BIOGENIC MATERIALS 

I Agricultural Biogenic Materials I 
Material Comparison: 

Coat (wet) Material(wetl 

Moisture Content 5.98% 24.0% percent 
Heat Content 13,264 7,650 btu/lb 
Heat Content 26.5 15.3 mmbtu/ton 

Emissions Comparison: 

• 100% 
Maximum Fuel Projected Heat 

t:missicn Fattor 
Estimated Difference in 

Substitution ...... Emissions !!missions 
(mmbtu) (11>/mmbt~) (lono) !tern:) 

0 Test Material" 
2,356.094 

9.65£-03 1~37 
·3.61 ~ Coal Eauivalentb l.27E-02 14.98 

d Test Material" 9.80E·01 1154.14 
z Coal Eauivalentb 

2,356,094 
l.29Ef00 

-361.56 
1515.70 

8 Test Material• 
2,356,094 

6.63E-01 781.25 
28.09 

CoalE uivalentb 6.39E-01 753.16 

~ Test Material" 
2,356,094 

5.40£-02 63.56 
9.94 > Coal EQuivalentb 4.55£-02 53.62 

> Test Materiald 
2,356,094 

J.SOE-02 29.45 ,_, • Coal Eauivalentb 1.71E-02 2Q.l2 

8 Test Material' 
2,356,094 

2.54E+02 298685.57 
441n.94 

Coal Equivalent' 2.16£+02 254507.63 

5 Test Material' 
2,356,094 

7.10E-02 83.64 
55.37 

Coal Eauivalent' 2.40£-02 28.27 

~ Test Material' 
2,356,094 

0.0042 4.95 

"" z Coal Equivalent' 3.50£-03 4.12 

a. Based on Testing Conducted at the CEMEX, Miami Cement Plant (Waody Bioman) 
b. EF: Based on CEM data, stack test data, and material usage (see Table 4} 
c. Emission Factor (EF) based on data gathered from Tables C-1 and C-2 from 40CFR98 

• C02 EF average of Agricultural ByProducts and Peat values 
CH4 and N20 EF taken from Solid Biomass Fuels values 

d. "Information on Air Pollution Control Technology forWoodv Biomass 8lolers." March 2009. 
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• ESTIMATED EMISSIONS 

• 

• 

Estimated emissions are addressed in the following sections for each category of fuel material. Baseline 

emissions are calculated in detail for the baseline fuel, which is coal, using the hlerarchy of data per 62~ 

210.370, F.A.C. The coal emission factors for NO"' 502, and THC {as VOC) are based on facility CEMsdata. 

Emission factors for CO and PM are based on yearly stack tests. Mercury and lead emissions are based 

on material analysis. Note that the facility commenced full operation of the dry process kiln in March of 

2003. Therefore, the emissions data for the 2003 baseline is based on a partial year. The summary 

indicates that estimated emissions for any or all fuels should not exceed the values of PSD applicability 

thresholds. 

Notwithstanding the calculation of estimated emissions, the following discussion is provided on current 

methods to control pollutant emissions applied at the Branford Cement Plant. 

In particular, mercury and lead emissions are briefly discussed in the PSD analysis in accordance with the 

more stringent permitted limit for mercury (97 lb/yr) and data coming from stack tested emissions of 

fead. 

Each fuel type and the PSD analysis of each fuel are provided below. As noted above, the PSD~specific 

analysis does not include mercury or tead. The analysis addresses NO,.,. S02, CO, VOC and PM/PM10 . 
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• 

• 

I'SD ANALYSIS- COMPARISON TO SiMILAR PROJECTS 

Comprehensive data of European cement kilns show that firing of alternative fuels does not increase 

emissions of air pollutants.5 Therefore, for PSD analysis in review of other projects is the general trend 

of similar or reduced emissions from comparable projects. The following example of emissions summary 

data shows these general trends. 

See the following figures: 

Total dust emissions 2004 -Spot 
~~-~.c!.':'~!~-~~~-'.~l. -------

Me;oo;u"l'm.: '" AV~If"' 26.5 
Mi•o; '·"' M•~· 72!5.7 
&10 .... : '" 

+-----------,,-'-----------------T!'!Ofm>i~!n<i<"'"'"'' 

~ 

j.• ;; 
' 

.~ I • ., . 
• "' 

• 0 ~fc. (None) 
0~10~>/o 

10-40~11} 

~Above 40 °ft 

FIGURE 7. DUST EMISSION VALUES FROM 180 SPOT DUST MEASUREMENTS IN THE CLEAN GAS OF ROTARY KILNS IN 
THE EU~27 AND EU-23+ COUNTRIES • 
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• 

• 

• 

NO, emissions 2004 • Continuous 
2500 

2000 

Mba&urer-4.- 26$ 
Aver-.q; iS>t% 
Mif'7 145 
ff)3)(; 2..\'40 
stOe~·. s:;a2 

0 er_~ {None! 

0 ~ 10 Co 

w v 40 °'0 

Above 40 °;1 

fiGURE 8. NOX EMISSIONS (EXPRESSED AS NOZ) FROM CEMENT KILNS IN THE EU-27 AND EU-23+ COUNTRIES iN 
2004 CATEGORIZED BY SUBSTITUTION RATE 

~ 

E z ;;, 
E 

1000 

900 
800 
700 
600 
500 
400 

300 

S02 emissions 2004 ·Continuous 
(Reduced scale) 

Measwem.: 2SS 
+---------'----------------Average: 21lt9 

Min: a +-----------,.---------- Mll!x: 4$37 
---.--------------, StDev: 452.7 

200' 
100 

0. 

FIGURE 9. VALUES OF 502 MEASUREMENTS IN THE CLEAN GAS FROM CEMENT PLANTS IN THE EU~27 AND EU~ 
23+ COUNTRIES 
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• 

• 

• 

iOC emissions 2004 • Continuous 
140 

'120 +-----'-----------

100 

40 
' 
' * -·--·---~- "'' ·-·· ·,;;:· -;:" 

"'' 

Me~sw·em ~ ~21'). 
A;•,.r;;g-e~ 2.U~ 

Min; 1X• 
Ma:t: 12V3 
StOev: 18.5 

~ 0 °·o (None} 

0- 10 ,,, 

10. 40% 

" Above 40 oo 

fiGURE 10. TOC EMISSION VALUES FROM CONTINUOUS MEASUREMENTS IN THE CLEAN GAS OF CEMENT KILNS IN 

THE EU-27 AND EU-23+ COUNTRIES 

Cd + Tl emissions 2004 • Spot 
(Reduced scale} 

0.10 r.'it~i:l'iLWern.: 21>2 

'----------------------- Av"r~: (1.02 0.09 , "'"' 0 
M3.\11: .J.% 0.08 ----·-·--·-- StQ.s>•: 0.06 

0.07 +-------------------"'"""""''-
• 0% (None) 

0-10% 

10.40% 
'Above40% 

FIGURE U. CADMIUM AND THAlliUM EMISSION VALUES FROM 262 SPOTffi (CD, TL) MEASUREMENTS IN THE EU-
27 AND EU-23+ COUNTRIES 
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• 

• 

• 

0.30 

0.25 

0 0.20 

"' 1-

"E 
i!' 

0 15 

"' ~ 0.10 

PCDDIPCOF emissions 2004 • Spot 

• 

Me-a~~.m~m.: 24;.\ 
A"'H(>ge: O.(l'i$ 
Min: 0.1!&\'1012 
Ma~: 0.2? 
StOe": 0.:!.1 

0 q.G iNOne) 

IJ • ! 0 (l;Q 

! 0 · 40 qc, 
Above 40 a:('v 

FIGURE 12. EMISSIONS OF PCDO/F IN THE EU-27 AND EU-23+ COUNTRIES IN 2004 CATEGORIZED BY THERMAL 
SUBSTITUTION RATE 
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• 

• 

• 

BASEliNE CALCULATIONS- TRADITIONAL FUELS 

Representative data of emissions from traditional fuels used during the years from 2003 to 2010 are 

applied for comparison to alternative fuel categories. Traditional fuels for fueling the kiln, as allowed In 

the Title V permit, are coal, natural gas and pet coke. Traditional fuels have fueled the kiln for normal 

operations since operation began, simplifying the baseline data calculations. The following table shows 

baseline emissions from coal under normaf operations. Note that the new kiln system was operational 

from mid~2003 onward. 

TABLE 5. SUMMARY OF BASELINE EMISSIONS FOR COAL 

C£MData 
~ 

'" 
,...,., 

vo~at~teo c ..... Cllftd$ 

·~· " 651.281 ' 0.67311> •• Awrq~: 17.7110 ' UIE-!121b c ,.. 46Ullo~fvr 0.'771b/MM8to lOJO; 21.01ton/v• 1.03E-Ol lb/MMelu ... m.N u:m/v• 0.592 !b/MMBt~ 2QQ9: 14.6lton/v< 2.44!-<lllb/MM!Uu ,.., 674.10ton/v< 0.6'181b/MM!tu '"" 17.50tonfv• 1.76E-O.Zib,IMMBtu 
1007: IWi.oiOIOI>{Vf 0. 742 lb/MMStu 2007: 1!.6010n/yr U1E-!121b/MMIII~ ,.,., 841Uio!I!Ofl/yr 0.7Qib/MM81U '"'" !S.OOtoolfyr 2.19E·Ollb/MM8tu 

I 
2005: 116S.80ion/l'>" 0. 72llb/MMBt1D ""'' lUOton/vr 1.41E..Q21b/MMB!u 

""" 866,40 tOft{yr 0.653 tbjMM&tu """ 27.50ton!yr 2.0l'E-0Zib/MM81u 

""' 296.301all O.~H •• ""' •w- 1.10E-1121b~Aiu 
Ma• 'l'wo Vtar Avet ., 2007.2006 0.7431 ·-· Moo Two Ve&r Avera '" ro ""' Z.73fi02lb MM81u 

Sulltorlllallldl! 

AV2/I .... 9.08£.0311> MMBtu 

w•• 2.!1!10n/vr M3E·03!W'MMBiu ,.., S.4610<>/l'>" 9.10E·Ollb/MMBiu ,.,. 7.601Dn/v< 7.65Eo(lalb/MMI!Itu 
2007: 7.80ton/vr 6.94E-03tb/MMIII:u - l4.20ton{\'f 1-~~·021~ 

""'' ll.9Gion/vr l.lii.-o21b/MM&tu 

'''' UOtol>/vr U9E-Ollb/MMIIW ,.., 9.7010 ' 1.90E·OllbiMMBtu 

MII•T-Yti<Avernre: '"" "" L41E-02Ib ••• 

Statk Test Data • P~culm Metter C.hiNI Mono•lde 
AYl!tlte: 11.27101>/ r 1.28£·0llb MMI!Iu '"' 609.44111 ' 0.6811>/MMIIIU - 15.28tonfvr Z.20E-Ollb/MMI!tu '"" 598.35ton/vt O.Bilb!MM!Itu 

"" JS.S6tonjyr L61'E·021b/MM!Uu ""' 691.92tot>/'(f LlSib/MMBtu ,.., lli34ton/yr J.61'E-021b/MM11tu ""' 187.681011/v• 0.191b!MMBtu 
2007: 13.10ton/yf 1.22f·021bjMMDtu '"" 701.14ton/yr o.6211>/MM81u ,.,. 1U7ton/yr l.24E·021b/MMIIU 1006: 65li.8610Jl/v1 0.511b/MM81U ,.,. U6t01'1/Y< 6.62H)31b/MMI!u 2005: 661.62~ O.SSib/MMIIhr 

'"'" Ulton/vr 4.37~·0311r/MMihu '''" 5415610f1/vr 0.411b/MMBtu 
200J: L06ton/ r 2.08f·031b MMiltu """ 23o.l91<N>ivt MSibiMMRtoo 

Molt Two Vear Merqe; 2010 2009) 2.42HI21b " MiJ< Two Year Jive IWW l.OlLb/ • 
' 
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• TABLE 6. SUMMARY OF PRODUCTION AND FUEL USE BY YEAR 

I Operational Parameters I 
"w 2DW Year "" I 
Coal' S2,939ton/yr coal' 45,892 ton/yr I NaturaiGM' 5.39 mUllen c.f/yr Natur;,tQs' 6.71m!ll!Ond/yr 

Coke' Olonfvr Coke" Oton/yr 
Solid Waste' 441 ton/yr 

• 
SolidWilSte' Oton/yr 

Toul Heat In ut 1,386 040 MM6tu/vr Total Heat In ' 1.200.301 MM8tu/vr 
Preheater Feed 683,403tonfvr Preheilterfeed 597,243 torf/yr 

Clinker Production Ml,70ltoll/ r CllnkerProductiOtl 385 lntonlvr 
.• 

Year 2ll08 Year 2001 
Coal' 76.2l4ton/yr Co;l' 85,815 tor>/yr 

NMuraiGas' 6.02 mllllnn d/yr Natur:a1Gas' &11 miJiiond/vr 
Coke' Oton/yr Coke' 244ton/vr 

I Solid Waste Oton/yr Solid Waste Oton/vr 
TOtiil Heat I~JM 1.987 Be6 MMatu/ • Toti!IHeatln ' 2.247.756MM8tu/yr 
Preheater feed 1,055,606 ton/vr Prehe•ter Feedb 1,310,3SStonjyr 

Clinker Production 675 214ton/vr ClinkerProdualon 84S.390to ' 
'OM - Year ,.. 
Co~l' 8U33ton/yr C0<1l' 91,443ton/yr • NaturaiG•s• 22.00mlllioncf/yr Natur.tiGa$" 24.00 m!lliort d/yr 

Coke' 28ton/yr Coke' Oton/yr 
Solid Waste 0 !On/yr ' Solid Waste Oton/yr 

Totel Heat IRIIUI 2.l84,103MMBtu{yr Total Heat Input 2402,7UIMMfltw' r 
Preheaterfe~ 1,312,044 ton{yr 

I 
Preheater Feed l,226,119ton/yr 

Clinker Produaion 844 314 ton/vr Clinker Production 190,968ton/vr - .. 
Year , .. 

'H' 2003 
Coal' 99,34-Gton/yr "'"' 37,S~ton/vr 

Natura1Ga~• 714.895 lherrm/vr Natural Gas" 4~!1S9therrm;/yr 

"'"' Otoll/yr Cok.:=• Oton/yr 
So!ldW&ste j Oton/yr Solid Waste Oton/yr 

Tout Heat_!m)ut 2.654 4a4 MMBtl!fu: Total Heat In ut L019 DOMMll~r 
Prehealer feet!~ 1.173,593 ton/~r Preheater FeeJ' 303,143tcn/yt 

Clinker Produalon 757157to ' Clinker Production 195.576to!!LI!_ 
a. tOllllti mmbtu/l:on, natu1111t p~ 1050 mmbtu/mKf, coke 26.6 mrnbti!~on, solid Wlrlile 9 mmbtu/ton 
b. c11nker!aaor of i.ss alfumed 
·~2009, zoca 2007, 2U, .ZOOS. fuel d:ln~umptlon at~d tllnker poodooicm retrieved from AOR.. 2004, 2003 dlnfl:er fat~Ot l'lllttie"ed-fl'om AOR, fuel 
consumption re~ved from EFt Data · 

• 
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• 

• 

• 

AGRICULTURAL BIOGENIC MATERIALS 

Agricultural biogenic materials include organic materials from agricultural operations such as peanut 

hulls, rice hulls, corn husks, citrus peels, cotton gin byproducts, animal bedding, etc. These materials 

are typically of little value to farmers. The materials can provide significant heat content and other 

parameters acceptable for kiln firing. 

PSD Analvsis 

The PSD analysis for agricultural byproducts is based on the results of a complete and reported study 

done at CEMEX's Miami Cement Plant in Miami, Fl while burning woody biomass. This study, which was 

performed in 2010, saw a net decrease in NO. and 502 and increases of CO and VOC. This study was a 

short term trial and had periOds of startup/shutdown of the injection equipment that limited the 

amount of emissions data and the amount of time for the kiln operators to learn to use the equipment. 

The PM emission factors were determined by using Table 1.6~1 from AP42. The emission results from 

this study show that emissions were comparable to that of traditional fuels and none of the pollutants 

exceeded PSD threshold . 
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TABLE 14. CAlCULATION OF PROJECTED AGRICULTURAL BIOGENIC MATERIALS EMISSION FACTOR 

• Agrict!ltural Biogenic Materials Emissions- Direct Comparison 
Based on TestiM Conducted ot the CEMEX, Miami Cement Plant fWDmJv Biomass} ond AN2 

Mt&Ured StKk £mlsliion factcfi EF 

so,• NO.' co• VOC' 'M 
Cemt11 8tl!tline fmiuion Focwr (EFJ ~ 0.0411b/ton C 2.7041b/ton C 542.1391bfton c 0.0601b/toi!C -

! CemeJJ Alt. Fuel Emi<$10n Fo<.tor (EF} ~ 0.031 lb/ton C 2.0591b/10n C S62.3591b/ton C 0.07llb/ton C -
Obserwd Change ill EmlnklM (fit.) -24.10% ·23.85% 3.73% 1&55% -

SAC lk>stNne EF UE·2 lb/mmblo.< 0.741b/mmbtu l.Oib/mmbn> 2.7E·21b/mmbiu 2.4E·21b/mmbtu i 
SAC Pred!md Alt. Fuel EF l.lE-21b/mmbiu O.S7 lb/mmbtu l.Oib/mmbt<J 3.lE-21b/mmbtu 2.S£-21b/ll'll"bil<"'"j 

"&sed on Ttst1prrlodfroin Seprem'llet 2010to·No'J(!m/;er :1010 
uaosedon Tobie 1.6-1{romAP42 

. ·.·· 

TABLE 15. ESTIMATED EMISSiONS FROM AGRICULTURAL BIOGENIC MATERIALS 

I Agricultural Biogenic Materials I 
M01terial Comparison: 

Coil(wet) Material (wet) 

Moisture COntent '·"" 24.0% percent 
Heut Content 13,264 7,650 btu/lb 
Heat Content 26.5 15.3 mmbtu/ton 

Emissions Comparison: 

• Ma1dmum Fuel Projeeted Heat 
Emission Factof 

Estimated Difference in 

""" Substitution "'"" Emissions Emissions 
Cmn>b<ul (lbfmmbl~) (l.ono) (tOM) 

~ 
Te$1 Material" 

1.897,821 1.07E·02 10.13 -3.22 
Coal Equivalent~ 1.41E-02 "" 6 Test Material• 

< PSDThre~holde z Coal Equlvalentb 
-- --- ---

8 
Test Material~ --- --- < PSD Threshold" 
Coal Equlvalentb ---

g Test Material" 1,897,821 3.24E-02 30.76 
4-81 

CoalE uivalentb 2.73E-02 25.94 

~ 
Test Material6 

1,897,821 2.SOE·02 23.72 nn 
Coal Eoulvalentb 2.42£-02 23.00 

8 Test Material< 
1,897,821 2.54E+02 240589.60 , ....... 

Coal Equivalent• 2.16E-102 2CI5004.51 

i Test Material' 
1,897.821 7.10£-02 67.37 ..... v Coal Equivalent" 2.40E-02 22.77 

~ 
Test Material< 

948,910 0.0042 1.99 0.33 
Coal Equivalent< 3.50E-03 '·" -

a. Based on Testins Condud:ed at the CEMEX, Miami Cement Plant (Woody Biomass) and AP-42 
b. EF: Based onCEMd.Jta, stack test data, and materiill usage {see Table 4) 
c. Emission Factor {EF) based on data gathered from Tables c-1 and C-2 from40CFR 98 

C02 EF aver1ge of Agricultural ByProduttsand Peat values 
CH4and N20 EF taken from Solid Biomass Fuels values 

• d. ••Based on Table 1.6-1 from AP42 
e. Jndeoendenl of fuel and oontrolted b' olant o r.ttor and ilmmonla In ection 
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